Results

Baits
Baits 1A-6A were surface deposited to test the positioning of cameras on trees and as only one camera recorded scavenging (Bait 3A; scavenging by a buzzard (Buteo buteo) was visible) cameras were repositioned. Cameras detected a wider variety of scavenging of Baits 1B-6B which consisted primarily of scavenging by buzzards during daylight and red foxes (Vulpes vulpes) at night (see Young et al. submitted) . Areas of soft tissue on Baits A and B scavenged by buzzards had a string-like appearance, which was consistent with Asamura et al.'s (5) description of crow scavenging of charred human remains in Japan but was more prominent in the deer legs deposited without a hide ( Figure 2 ). No other scavenger species were observed at baits.
Deer Case Studies
In total, avian scavengers were observed and recorded at or near deer in 214 video recordings and rodent scavengers in 52 recordings. Wood mice were observed scavenging at a carcass when it was still in the early stages of decomposition (57.89% of all wood mouse scavenging events) prior to bloating but were also recorded scavenging when the carcass had become skeletonized (42.11%) ( Table 2) . Wood mice scavenging activities were nocturnal (Table 3) and recorded as occurring all over the carcass but were concentrated at the gunshot wound (GSW) located at the thorax (29.03%) ( Table 4) . Wood mice scavenged deer during all seasons but scavenged more frequently during colder seasons.
Gray squirrels were only recorded during daylight (Table 3 ) and scavenging at later stages of decomposition when remains were skeletonized ( Table 2 ). Gray squirrels were observed scavenging and travelling through deposit sites during all seasons that deer were deposited. Scavenging by gray squirrels was evenly spread across the head (28.57%), neck (28.57%) and thorax (28.57%) but was also observed at the hind end (14.29%) of the deer (Table 4) .
Avian scavenging predominantly involved buzzard and carrion crow but other species, such as jay (Garrulus glandarius) and robin (Erithacus rubecula), were observed at the carcass deposit site following the removal of the remains by larger scavengers. The robin was observed searching the soil underneath where the deer had been deposited so it was recorded as having scavenged because it had the potential to remove either fur or insects related to the deer. The two instances where a jay was recorded it was stationary near a deer's deposit site (at least 4 m) so it was not identified as scavenging.
Buzzard scavenging was only observed in daylight hours (Table 3 ) and was primarily concentrated at the site of trauma (79.66%) for the removal of soft tissue but was also observed at the head (8.47%) of deer (Table 4) . Additionally, buzzards were only present in the early stages of decomposition prior to any bloating of the carcass and before increased insect activity (Table 2) . In contrast to buzzards, scavenging by carrion crows was observed for all months in which deer were deposited and during all stages of decomposition but did increase in warmer months and when deer were in an advanced stage of decomposition (49.01%) ( Table 2) . Similarly to buzzards, scavenging by carrion crows was limited to daylight hours (Table 3) . Carrion crows not only removed soft tissue from the head (6.47%), GSW (14.39%), hind end (18.35%) and limbs (36.69%) of deer (Table 4) Table 5 ). Wood mice scavenged when the deer was both fresh (57.89%) and skeletonized (42.10%). Gray squirrels and carrion crows only scavenged when the deer was skeletonized, whereas buzzards only scavenged when the deer was fresh. Scavenging by wood mice at the GSW was recorded on three subsequent days of exposure prior to the arrival of a buzzard (Buteo buteo) on the 8 th day of exposure, around midday, which perched on top of the thorax of the carcass and removed soft tissue from the GSW ( Figure 5 ). Additional scavenging by wood mice was observed at night on the 10 th day and was followed on the 11 th by scavenging of the deer by a buzzard during daylight. As Deer 1 was exposed for a total of 210 days, additional scavenging by carrion crow (Corvus corone), wood mouse, and gray squirrel (Sciurus carolinensis) was observed during later stages of decomposition, in particular, once skeletonized. A jay and robin were recorded, separately, at the deposit site but were not recorded pecking at the carcass. The final scavenger observed at Deer 1 was a gray squirrel scavenging the skeletonized innominates on the 128 th day of exposure.
Deer 2
No avian or rodent scavengers were recorded at Deer 2. The scavenging, disarticulation, scattering and removal of the deer only involved fox activity (see Young et al. submitted).
Deer 3
There were no observations of rodent scavengers at Deer 3 prior to the scavenging, On Deer 3's second day of exposure, a buzzard was recorded for c. 15 minutes scavenging the GSW located on the thorax of the deer but was not observed scavenging at any other point in the deer's exposure. Scavengers, such as carrion crows and gray squirrels were observed investigating the soil surface of the deposit site after the removal of the deer by the aforementioned fox.
Deer 4
Carrion crows were recorded in 41 videos as present at Deer 4 but were only observed scavenging in 89.13% of videos. Carrion crows only scavenged whilst the deer was in an advanced stage of decomposition. No buzzards were observed at the deer. The only rodent scavengers recorded were gray squirrels but they did not scavenge the deer.
On the 7 th day of exposure, a carrion crow was observed at the deer but did not scavenge. Scavenging by carrion crows did not begin until the 22 nd day and was focused primarily at the hind end and hind legs of the deer which had soft tissue trauma previously caused by a fox (see Young et al. submitted) . Scavenging by carrion crows also occurred at the exposed soft tissue at the abdominal cavity which was also caused by fox scavenging (see Young et al. submitted) . Carrion crows were recorded removing soft tissue and maggots from the abdominal cavity prior to the desiccation of the deer (Figure 3 ). On the 45 th day of exposure, carrion crows were recorded scavenging from the head of the deer. The final observation of carrion crows scavenging from Deer 4 was on the 56 th day and was concentrated at the desiccated remains of the ribcage and head ( Figure 6 ).
Deer 5
Carrion crows, gray squirrels and wood mice were observed at or near Deer 5 but not all were recorded scavenging. No buzzards were observed at the deer. There was only one video showing a gray squirrel and one video showing a wood mouse near the deposit site.
Carrion crows were recorded scavenging in 69.03% of videos when the deer was fresh (36.45%), in an early stage of decomposition (38.32%), and skeletonized (25.23%) ( Table   2 ).
Scavenging by carrion crows began on the 3 rd day of exposure and involved one carrion crow scavenging at the hind legs, front legs, and head of the deer whilst another carrion crow searched the ground surface near the deer. The head of the deer was further scavenged by carrion crows on the 5 th day and included the removal of the eyes and part of the tongue (Figure 7 ). From the 6 th day onwards, carrion crows were recorded scavenging and removing fur, soft tissue, and maggots from the GSW area, as well as searching the soil near the deer (Figure 8 ). On the 28 th day, carrion crows were also observed scavenging from the dorsal side of the deer where additional insect larvae were located. to some scavengers to obtain a fresh carcass but also provided other scavengers with an insect rich carcass.
There was no overall pattern observed as to when scavenging began at each carcass nor did the onset of scavenging appear to have an effect on the length of time a single scavenger spent actively scavenging a carcass (Table1). Interestingly, during this study there was never more than one species of scavenger present at the carcass at a single time. Likewise, the maximum number of scavengers simultaneously scavenging from a carcass did not exceed two throughout the entire study. Possible reasons for this limited number at the carcass may be inter-specific aggression (29, [53] [54] [55] . The avian and rodent scavengers in this region caused both soft tissue and skeletal damage but did not cause widespread scattering and removal of skeletal elements. Avian scavenging exposed a greater proportion of soft tissue than rodent scavenging and contributed to increased insect activity and rates of decomposition, which affected the scavenging behavior of other scavengers.
Rodent Scavenging
Previous studies that have focused on rodent scavenging at earlier stages of decomposition have failed to identify the scavenging activities and effects of wood mice on remains (3-4,18,56-57). In contrast to previous studies that have examined wood mice diet (58) (59) (60) , the results from this study using deer have shown the presence of large size carrion in the wood mice diet. Wood mice proved to be amongst the first scavengers present at the carcass after deposition, prior to any bloating. It is important to note that wood mouse activity was also observed when deer were skeletonized but this was not as frequent as in the outdoor; rural vs. urban) and how the body was deposited (e.g. trauma exposed or not exposed; surface vs. buried; textiles or larger item prohibiting access by small scavengers).
Scavenging by rodents at later stages of decomposition was observed and is consistent with a number of studies that have researched the effects of rodent scavenging on human remains (3-4,15,61-62) ( Table 2 ). The interest of rodents, and in particular, gray squirrels, in skeletal remains has been attributed to the necessity of rodents to wear down their incisors and to obtain nutrients (3, 61) .
Avian Scavenging
Within North American forensic studies of avian scavenging, the predominant avian scavengers discussed are vultures (11, 13) .
Griffon vultures (Gyps fulvus), Egyptian vultures (Neophron percnopterus), and Cinereous vultures (Aegypius monachus) inhabit
Mediterranean and Eastern Europe regions, as well as Asia, whereas within Northwest Europe buzzards are amongst the more common larger avian scavengers (46, (63) (64) .
Despite this, the species-typical scavenging behavior and effects of buzzard scavenging on a set of remains have yet to be examined.
The colder temperatures of winter months, which contributed to a delay in the rate of decomposition of a carcass, provided buzzards with a carcass that remained fresh for a longer period of time in comparison to deer deposited in warmer months, as a result buzzard scavenging activity was observed more frequently in the colder months whilst deer were still in a fresh state. These observations were consistent with ecological studies in Poland on the scavenging of deer, boar, bison and livestock by buzzards (65) (66) .
In contrast to buzzards observed within this study, carrion crows displayed more variety in their scavenging behaviors. Scavenging by carrion crows occurred at all areas on a deer but was characterized by the initial scavenging of sites of trauma and the head, in particular the eyes and tongue. Interestingly, carrion crows first removed fur from the GSW prior to removing soft tissue. Carrion crows also consumed insects and removed fur from the carcass and soil. Previous studies have identified the removal of hair by birds from a human body for use as nesting material (18, 36, 67) and within this study the removal of fur from the deer carcass and the soil surface was interpreted as also being used for nesting. Areas of soft tissue on the deer scavenged by buzzards and carrion crows, like the baits, had a string-like appearance, which was consistent with Asamura et al.'s (5) description of crow scavenging (Figure 2,9 ).
The damage to soft tissue and bone by buzzards and carrion crows not only has the potential to remove sites of trauma but to also affect the patterns of decomposition seen on a human body by exposing soft tissue and internal cavities to weather conditions and insects.
In contrast to all other scavengers observed during this study, the level of scavenging by carrion crows was not deterred by increased insect activity. Carrion crows were observed eating maggots from the gunshot wound, catching blowflies mid-air, eating insects in the soil, collecting fur and eating soft tissue at all stages of decomposition. The scavenging by carrion crows of Deer 4 and 5 exposed soft tissue, which is known to contribute to an increase in insect activity (4, 23, 52, 68, 70) . Within this study, insect activity by Calliphoridae appeared to increase once the carrion crows had removed the fur from around the site of trauma, thus giving additional access to the thoracic and abdominal cavities for oviposition.
Large maggot masses were observed in both Deer 4 and 5 at the thoracic cavity and specifically at the gunshot wounds at which maggots were visibly exiting ( Figure 10 ).
Maggots were observed to a much lesser extent at the hind legs where carrion crows had removed some soft tissue and within the mouth. Cross and Simmons (40) identified blowflies as being primarily attracted to the heads of surface deposited pigs where volatile gases were released and less attracted to sites of trauma (gunshot wounds) for oviposition. The lack of scavenging of the pig carcasses may have influenced the preference of natural orifices for oviposition over gunshot wounds. In contrast, the scavenging of the gunshot wounds on deer in this study by carrion crows appeared to have given blowflies easier access to the thoracic cavity because of the removed fur and exposed soft tissue, thus blowflies were concentrated at the thorax. Oviposition in that location allowed the maggots to use the skin of the deer, like that of human remains (36) , as protection against sunlight and other adverse conditions.
Ungulates as Taphonomic Agents
It is important to note that deer are known to scavenge dry bones, a behavior known as osteophagia, caused by a nutritional dysfunction in which an animal is deficient in phosphorous (69). Deer were not observed scavenging bones in this study. There is, however, the potential of modification to surface remains by ungulates due to trampling which can cause movement and fracturing of bones (70) (71) (72) .
Conclusion
This study found buzzard, carrion crow, wood mouse, and gray squirrel to be the most common avian and rodent scavengers within a British woodland environment.
Buzzards and wood mice scavenged a set of remains more frequently when remains were still in a fresh stage of decomposition. Carrion crows were observed scavenging during all stages of decomposition but were observed scavenging more often when deer were in early and advanced stages of decomposition when there was increased insect activity. Gray squirrels were recorded scavenging only when deer remains were skeletonized. The time at which scavenging occurred differed between each scavenger. Buzzards, carrion crows and gray squirrels only scavenged during daylight, whereas wood mice were only recorded scavenging at night.
All of these scavengers displayed different scavenging behaviors, preferring to scavenge at different times of the day, at different stages of decomposition and different weather conditions. The identification of scavengers and their species-typical scavenging behaviors can aid in the search of scavenged remains, as well as interpretations of trauma, condition and deposition of a human body. Studies, such as this, which provide speciestypical scavenger behaviors and region specific knowledge are needed in forensic investigations to improve the search, recovery, and interpretation of scavenged remains. 
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